A computer mouse has been modified for use as a low-cost laser Doppler interferometer and applied to measure the two-component fluid velocity of a flowing soap film. The mouse sensor contains two vertical cavity surface emitting lasers, photodiodes, and signal processing hardware integrated into a single package, approximately 1 cm 2 , and interfaces to a host computer via a standard USB port. Using the principle of self-mixing interferometry, whereby laser light re-enters the laser cavity after being scattered from a moving target, the Doppler shift and velocity of scatterers dispersed in the flow is measured. Observations of the boundary layer in a turbulent soap film channel flow demonstrate the capabilities of the sensor.
I. INTRODUCTION 7
As a Physical Oceanographer who primarily uses satellite observations to study trans-8 port and energetics of ocean circulation, the author became interested in laboratory-scale 9 systems which could be used to interest undergraduates in the study of environmental fluid 10 dynamics. One dynamically significant attribute of both the ocean and atmosphere is that 11 the large-scale motion occurs in shallow layers. For example, compared to the diameter of 12 the Earth, the atmosphere consists of a very thin layer of air. Large-scale motions within 13 the atmosphere, e.g., the mid-latitude cyclones and anti-cyclones visible in satellite images 14 as swirls of clouds, typically have horizontal sizes of 1000 km, but they are confined within, 15 roughly, a 10 km vertical extent 1 . Similarly, the ocean is roughly 5 km deep, but most of the which is much more amenable to study than an individual soap bubble.
27
The flowing soap film apparatus is relatively straightforward to set up, and it permits ing hardware integrated into a single package of approximate size 1 cm × 1 cm × 3 mm.
51
The principle of operation of the PLN2020 chip relies on a vertical cavity surface emitting 
77
The R.A.T.5 mouse houses the PLN2020 together with a microcontroller enabling the 78 two-component velocity to be sent over a USB interface at a maximum rate of 1 kHz.
79
The computer operating system would normally integrate this signal in time to render 
86
The mouse reports data in instrument units in the range of ±512, depending on the dots- per-inch (dpi) resolution setting of the mouse, which roughly corresponds to ±3 m/s velocity. 
